Radical scavenger edaravone developed for clinical use ameliorates ischemia/reperfusion injury in rat kidney.
Edaravone (3-methyl-1-phenyl-2-pyrazolin-5-one) is a potent scavenger of free radicals and has the antioxidant ability to inhibit lipid peroxidation. Its protective effect on brain ischemia has been shown. This study aimed to elucidate its possible therapeutic effects on renal oxidative stress in a rat ischemia/reperfusion model. Ischemic acute renal failure was induced by 45-minute clamp of the left renal artery followed by administration of edaravone. Renal function and pathologic findings were examined. The generation of free radicals was observed by the fluorogenic probe, dichlorodihydrofluorescein (CM-H(2)DCFDA), and lipid peroxidation was observed by immunochemical staining and Western analysis of 4-hydroxy-2-hexenal (HHE). The ability of edaravone to reduce in vitro oxidative stress was investigated using cultured human renal tubular cells (HKC-8) and the cell viability assay with Alamar blue. Edaravone attenuated renal function and pathologic findings significantly. The protective effect of edaravone showed the dose-response was at the same level as that of dimethylthiourea. In addition, edaravone significantly reduced the generation of free radicals in the tubular cells indicated by CM-H(2)DCFDA. Immunochemical staining and Western analysis of HHE showed significant suppression of lipid peroxidation in edaravone-treated kidney. In HKC-8 cells loaded with CM-H(2)DCFDA, a marked elevation of fluorescence was observed after exposure to hydrogen peroxide (0.5 mmol/L, for 1 hour), which was reduced by edaravone. The cell viability assay with Alamar blue also showed the protective effect of edaravone. Edaravone ameliorates renal ischemia/reperfusion injury by scavenging free radicals produced in renal tubular cells and inhibiting lipid peroxidation.